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MPPING GROWING CONDITIONS OF CROPS FROM LANDSAT 
DATA 
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Sells  Associates, Canada 
A,  R *  MCK 
Research Branch, Agriculture Canada, Canada 
ABSTRACT 
An automat ic  method of  mapping crop  
growing cond i t i ons  from Landsat d a t a  has 
been developed. The method uses  only  
c u r r e n t  Landsat d a t a  and y i e l d  models 
der ived  from h i s t o r i c a l  Landsat  and crop  
phenology d a t a .  These models have been 
developed f o r  s p r i n g  and w i n t e r  wheat i n  
t h e  Northern Hemisphere environment. 
The maps a r e  u s e f u l  t o  marketing, i n t e r -  
n a t i o n a l  s e r v i c e  and r e l i e f  o rgan iza t ions  
i n  e s t i m a t i n g  domestic and f o r e i g n  y i e l d s  
of major c rops .  
Growing cond i t i ons  of  c rops  a r e  
o f t e n  eva lua t ed  by ground obse rva t ion  of  
t h e  d e n s i t y  of p l a n t s  i n  g r a i n  f i e l d s .  
Landsat d a t a  were used i n  t h i s  s tudy  t o  
e s t ima te  t h e s e  d e n s i t i e s .  The method is  
based on t h e  f a c t  t h a t  a dense o r  c lo sed  
green-vegeta t ive  canopy absorbs more 
i nc iden t  r a d i a t i o n  i n  Landsat Band 5 and 
r e f l e c t s  more i n  Band 7 t han  an open o r  
spa r se  canopy. The d e n s i t i e s  were 
determined q u a n t i t a t i v e l y  by comparing 
t h e  r a t i o  o f  Band 7 t o  Band 5 i n t e n s i t i e s  
i n  s t anda rd i zed  Landsat d i g i t a l  d a t a  t o  
s tandard  va lues  f o r  canopies of d i f f e r e n t  
d e n s i t i e s .  A biomass index i s  then  c a l -  
cu l a t ed  t o  exp re s s  q u a n t i t a t i v e l y  t h e  
vege t a t i on  d e n s i t y  of  a sample a r e a  
(10 km2). These biomass i n d i c e s  a r e  
t r a n s l a t e d  i n t o  y i e l d  e s t ima te s  f o r  wheat 
using r e g r e s s i o n  models. 
Maps showing t h e  d i s t r i b u t i o n  of 
growing c o n d i t i o n s  o f  s p r i n g  and f a l l  
seeded wheat by 10 km2 a r e a s  w i th in  f i v e  
' Crop D i s t r i c t s  have been used t o  e s t i m a t e  
composite y i e l d s  f o r  wheat i n  t he se  
d i s t r i c t s  f o r  t h e  p a s t  f i v e  growing 
Seasons. These e s t ima te s  were w i t h i n  + 
10% o f  t h e  r epo r t ed  y i e l d  f o r  each 
District. The y i e l d  e s t i m a t e s  f o r  t h e  
10 km2 sample a r e a s  were even c l o s e r  t o  
t h e  r epo r t ed  y i e l d s  f o r  t h e s e  a r ea s .  
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